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(57) ABSTRACT 

A portable communication apparatus includes a ?rst unit 
having at least a display section and a second unit having at 
least a main operation section, Which are coupled by a slide 
coupling and are freely slidable in a longitudinal direction 
between a retracted state and an extended state. The ?rst unit 
and the second unit are urged by an urging member in an 
extension direction and are releasably locked by a releasable 
lock mechanism in the retracted state. The locking is released 
by a predetermined operation. An optical aperture for optical 
function is provided in one of surfaces of the ?rst and second 
units that face one another in the retracted state. The optical 
function section is made operable When the ?rst and second 
units are positioned in the extended state. 
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SLIDE-TYPE PORTABLE COMMUNICATION 
APPARATUS 

CROSS REFERENCE TO RELATED 
CO-PENDING APPLICATION 

The presentApplication is a Divisional Application of US. 
patent application Ser. No. 10/261,955 ?led on Oct. 2, 2002 
now US. Pat. No. 7,376,449. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a portable communication 

apparatus such as a portable telephone, and more particularly, 
to a portable communication apparatus having a slide-type 
structure provided With unprecedented functions to improve 
the convenience in use. 

2. Description of the Related Art 
In addition to a straight-type portable telephone apparatus, 

foldable or slidable structures have been employed to meet 
the needs for miniaturization. The foldable structure alloWs 
tWo units of a main body to be folded by a connecting member 
rotatably connecting the tWo units. The slidable structure is 
provided With a main housing (?rst unit) and a movable 
housing (second unit), Which is mounted With a part of func 
tions and is coupled With the main housing so as to be slidable 
in the longitudinal direction. Such a structure alloWs the tWo 
units to be retracted With overlapping one another When car 
ried and to be extended by sliding them in the longitudinal 
direction When communicating or the like. 

For example, Japanese Unexamined Patent Application 
Publication No. 5-91015 discloses a small-siZe portable radio 
apparatus, Which comprises a housing that has a transmitter, 
a key operation section and a display section and has a recess 
portion formed extending in the longitudinal direction, and a 
movable housing that is equipped With a receiver and incor 
porated into the recess portion so as to be freely slidable. 
When being out of use, the movable housing can be inserted 
into the recess portion to compact the entire; and the movable 
housing can be pulled out to a desired length to be used. 

Also, Japanese Unexamined Patent Application Publica 
tion No. 7-3 12631 discloses a portable radio apparatus, Which 
comprises a ?rst housing having at least a receiver and a 
display section, and a second housing, Which is accommo 
dated Within the ?rst housing so as to be freely slidable and 
rotatable With respect to the ?rst housing and is provided With 
an operation section and a transmitter on the front surface 
thereof. By sliding and rotating the second housing to be 
accommodated into the ?rst housing, tWo states are realiZed: 
a state that operation and speech communication are avail 
able; and a state that the operation face is protected With 
facing in. 

Further, in Japanese Unexamined Patent Application Pub 
lication No. 2001-24762, a portable telephone apparatus is 
composed of a main body thereof having a display section 
provided on one side thereof, and a keypad having operation 
buttons provided on its surface, Which is slidable to cover the 
display section of the main body thereWith. When the main 
body accommodates the keypad, apart of the display section 
is exposed from the keypad. When the keypad is slid doWn 
Ward, the entire screen of the display section is exposed. The 
keypad slides up and doWn along guide rails provided at both 
right and left sides of the main body. In the portable telephone 
apparatus, it is possible to enlarge the display able screen 
Without injuring the portability and the operability to achieve 
the displaying of a large amount of information such as mail 
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2 
and data. In the accommodation state, information necessary 
for audio communication is displayed, and by exposing the 
entire screen, it is possible to read character information such 
as mail. 

In addition, many slide-type structures, Which are adapted 
so that a movable housing is accommodated Within a main 
housing, have been knoWn. For example, in Japanese Unex 
amined Patent Application Publication No. 10-271 192, a por 
table phone terminal has been disclosed, in Which an opera 
tion panel portion having a microphone and a group of dial 
operation keys can slide into the main body having a speaker 
and a display. In this portable phone terminal, When being 
accommodated in the main body, the operation panel section 
is covered With the main body and therefore cannot be used, 
preventing it from operating errors. Also, in a slide-type por 
table terminal of Japanese Unexamined Patent Application 
Publication No. 9-205476, a main body can be accommo 
dated into the inside of a slidable housing. 

In those conventional portable telephone apparatuses, it is 
necessary to slide tWo portions into an extended state using 
both hands to carry out speech communication, resulting in 
room for improvement of the convenience in use. 

In recent years, the portable telephone set has become to be 
used not only just for speech communication, but also as a 
portable information terminal having additional functions 
such as a broWser for the Internet or the like, an E-mail 
transmission/reception and schedule control. Accordingly, 
since the contents to be displayed include a lot of character 
information, images and the like, it is desired that the display 
device is large in siZe. 

Further, a portable telephone having an optical function has 
been also provided according to the trend of multi-function 
and high performance. For example, it is mounted With an 
electronic camera for capturing image data. Furthermore, a 
portable telephone mounted With a ?ngerprint recognition 
system has been provided so that only authorized users can 
operate the portable telephone itself or identi?cation of a 
caller can be veri?ed. Such an optical function has an optical 
aperture section exposed to the outside and any dirt or ?aW 
may prevent it from functioning normally. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a slide-type 
portable communication apparatus alloWing easy operation 
and enhanced convenience in use. 

Another object of the present invention is to provide a 
slide-type portable communication apparatus alloWing an 
operation section and an optical function section to be pro 
tected While enhancing the convenience in use. 

According to the present invention, a portable communi 
cation apparatus includes: a ?rst unit having at least a display 
section; a second unit having at least a main operation section; 
a slide coupling for coupling said ?rst unit With said second 
unit to be freely slidable in a longitudinal direction betWeen a 
retracted state and an extended state; an urging member for 
urging said ?rst unit and said second unit in an extension 
direction; and a releasable lock mechanism for releasably 
locking said ?rst unit and said second unit in the retracted 
state, Wherein the locking is released by a predetermined 
operation. 
The main operation section of the second unit is preferably 

exposed alloWing operations of the main operation section 
When the ?rst unit and the second unit are positioned in the 
extended state. 
The ?rst unit further has a telephone-receiver section and 

the second unit further has a telephone-transmitter section. 
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The second unit may include: a ?rst housing; and a second 
housing rotatably coupled to a lower end portion of the ?rst 
housing, Wherein the telephone-transmitter section is pro 
vided to the second housing. 

The ?rst unit may have an inner space into Which the 
second unit is alloWed to slide. 

According to the present invention, a portable communi 
cation apparatus may include: a ?rst unit having at least a 
display section and a secondary operation section; a second 
unit having at least a main operation section; a slide coupling 
for coupling the ?rst unit With the second unit to be freely 
slidable in a longitudinal direction betWeen a retracted state 
and an extended state; an urging member for urging the ?rst 
unit and the second unit in an extension direction; a releasable 
lock mechanism for releasably locking the ?rst unit and the 
second unit in the retracted state, Wherein the locking is 
released by a predetermined operation; and an input operation 
controller controlling the main operation section and/or the 
secondary operation section such that an input operation 
sWitches betWeen an enabled state and a disabled state When 
the ?rst and second units are shifted to a predetermined exten 
sion state. 

The portable communication apparatus may further 
include: an alert device for alerting by at least one of sound, 
vibration, light emitting, and displaying; and an alert control 
ler controlling the alert device such that the alert device is 
driven When an incoming call occurs and is stopped alerting 
When the ?rst and second units are shifted to a predetermined 
extension state. 

The portable communication apparatus may further 
include: a call arrival and termination controller controlling 
such that an operation state of the portable communication 
apparatus is set to off-hook When an incoming call occurs and 
the ?rst and second units are shifted to a predetermined exten 
sion state for normal communication, and on-hook When the 
?rst and second units are shifted to the retracted state after 
completing communication. 

According to another aspect of the present invention, a 
portable communication apparatus includes: a ?rst unit hav 
ing at least a display section; a second unit having at least a 
main operation section; a slide coupling for coupling the ?rst 
unit With the second unit to be freely slidable in a longitudinal 
direction betWeen a retracted state and an extended state; and 
at least one optical function section, each of Which has an 
optical aperture provided in one of surfaces of the ?rst unit 
and the second unit that face one another in the retracted state, 
Wherein the at least one optical function section is made 
operable When the ?rst unit and the second unit are positioned 
in the extended state. 

The at least one optical function section may be at least one 
of a ?ngerprint authentication device and an electronic image 
pickup device. The ?rst unit may have an inner space into 
Which the second unit is alloWed to slide. 

An optical aperture of an electronic image pickup device 
may be provided on an inner surface of the ?rst unit facing an 
opposite inner surface thereof, Wherein a portion of the oppo 
site inner surface corresponding to the optical aperture of the 
electronic image pickup device is made of transparent mate 
rial to alloW image pickup operation of the electronic image 
pickup device. 

The portable communication apparatus may further 
include: an urging member for urging the ?rst unit and the 
second unit in an extension direction; and a releasable lock 
mechanism for releasably locking the ?rst unit and the second 
unit in the retracted state, Wherein the locking is released by 
a predetermined operation. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a side vieW of a portable telephone apparatus in 
a retracted state Where a front-side unit and a back-side unit 
overlap one another, according to a ?rst embodiment of the 
present invention; 

FIG. 1B is a plan vieW of the portable telephone apparatus 
of FIG. 1A; 

FIG. 2A is a rear vieW of the portable telephone apparatus 
in an extended state Where the front-side unit and the back 
side unit extendedly slide in a longitudinal direction, accord 
ing to the ?rst embodiment of the present invention; 

FIG. 2B is a side vieW of the portable telephone apparatus 
of FIG. 2A; 

FIG. 2C is a plan vieW of the portable telephone apparatus 
of FIG. 2A; 

FIG. 3 is an exploded perspective vieW of a slide mecha 
nism in the ?rst embodiment When vieWed from above; 

FIG. 4 is an exploded perspective vieW of the slide mecha 
nism in the ?rst embodiment When vieWed from beloW; 

FIG. 5 is a schematic block diagram shoWing an electric 
circuit of the portable telephone apparatus according to the 
?rst embodiment; 

FIG. 6 is a schematic block diagram shoWing an electric 
circuit of the portable telephone apparatus according to a 
second embodiment of the present invention; 

FIG. 7A is a ?owchart shoWing a control operation of a 
touch panel in the second embodiment; 

FIG. 7B is a diagram shoWing an example of a correspon 
dence table betWeen stop positions of the front-side and back 
side units and the touch panel enabled area on the display in 
the second embodiment; 

FIG. 8A is a rear vieW of the portable telephone apparatus 
in an extended state Where the front-side unit and the back 
side unit extendedly slide in a longitudinal direction, accord 
ing to a third embodiment of the present invention; 

FIG. 8B is a side vieW of the portable telephone apparatus 
of FIG. 8A; 

FIG. 8C is a plan vieW of the portable telephone apparatus 
of FIG. 8A; 

FIG. 9A is a rear vieW of the portable telephone apparatus 
in an extended state Where the front-side unit and the back 
side unit extendedly slide in a longitudinal direction, accord 
ing to a fourth embodiment of the present invention; 

FIG. 9B is a side vieW of the portable telephone apparatus 
of FIG. 9A; 

FIG. 9C is a plan vieW of the portable telephone apparatus 
of FIG. 9A; 

FIG. 10A is a side vieW of the portable telephone apparatus 
in a retracted state Where a front-side unit and a back-side unit 
overlap one another, according to the fourth embodiment of 
the present invention; 

FIG. 10B is a plan vieW of the portable telephone apparatus 
of FIG. 10A; 

FIG. 11A is a rear vieW of a portable telephone apparatus in 
an extended state Where the front- side unit and the back- side 
unit extendedly slide in a longitudinal direction, according to 
a ?fth embodiment of the present invention; 

FIG. 11B is a side sectional vieW of the portable telephone 
apparatus of FIG. 9A for explanation of the placement of an 
optical function section provided in the ?fth embodiment; 

FIG. 11C is a side vieW of the portable telephone apparatus 
of FIG. 11A; 

FIG. 11D is a plan vieW of the portable telephone apparatus 
of FIG. 11A; 

FIG. 12A is a rear vieW of the portable telephone apparatus 
in an extended state Where the front-side unit and the back 
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side unit extendedly slide in a longitudinal direction, accord 
ing to a sixth embodiment of the present invention; 

FIG. 12B is a side vieW of the portable telephone apparatus 
of FIG. 12A; 

FIG. 12C is a plan vieW of the portable telephone apparatus 
of FIG. 12A; and 

FIG. 13 is a schematic block diagram showing an electric 
circuit of the portable telephone apparatus according to the 
sixth embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

As shoWn in FIGS. 1A, 1B, and 2A-2C, a portable tele 
phone set according to a ?rst embodiment of the present 
invention is composed mainly of a front-side unit (?rst unit) 
100 and a back-side unit (second unit) 200, Which are con 
nected by a slide mechanism so that they are able to freely 
sliding in a longitudinal direction. FIGS. 1A and 1B shoW a 
retracted state and FIGS. 2A-2C shoW an extended state. The 
slide mechanism Will be described in FIGS. 3 and 4. 
The front-side unit 100 is ?at and roughly rectangular in 

form having a predetermined thickness, and has a ?rst main 
surface 100A that is a front surface of the front-side unit 100 
and a ?rst sub-surface 100B that is a back surface thereof. The 
front-side unit 100 has a large-siZe display section (LCD 
device) 101, a secondary operation section 102 and a receiver 
section (speaker) 103 provided on the ?rst main surface 
100A. On the ?rst sub-surface 100B, the front-side unit 100 
has an optical function section provided, for example, an 
optical aperture section (sensor section) of an electronic 
image pick-up device (eg CCD camera) 104 and a ?nger 
print recognition section 105 as shoWn in FIGS. 2A-2C. Fur 
ther, a magnet 106 is disposed at an appropriate position on 
the ?rst sub-surface 100B. In the display section 101, a touch 
panel mechanism 107 may be incorporated. 

The back-side unit 200 is ?at in form, Which has the 
approximately same shape as the front-side unit 100, and is 
mounted to the rear side of the front-side unit 100 so as to be 
freely slidable. A second main surface 200A that is a front 
surface of the back-side unit 200 has a main operation section 
201 and a transmitter section (microphone) 202 provided on 
the loWer portion thereof. A stop-release operation member 
(one-touch slide button) 301 is provided on one side surface 
of the back-side unit 200. Within the back-side unit 200, other 
electronic circuits are accommodated, Which Will be 
described later. 

Both units 100 and 200 are urged in an extending direction 
by an urging means 302 disposed Within the portable tele 
phone set so as to keep the extended state as shoWn in FIGS. 
2A-2C. In addition, a stop means (locking mechanism) is 
provided to lock the units 100 and 200 so as to keep the 
retracted state of the units against the urging means 302. The 
locking of the stop means can be released by operating the 
stop-release operation member 301 disposed on one of the 
side surfaces of the back-side unit 200. 

In this embodiment, When the stop -release operation mem 
ber 301 slides, the lock mechanism of the front-side unit 100 
and back-side unit 200 is released to cause the front-side unit 
100 to automatically slide upWard With respect to the back 
side unit 200 by the urging means 302 to set the telephone set 
in a usable state that the front-side unit 100 and the back-side 
unit 200 are opened. Instead of sliding the stop-release opera 
tion member 301, the stop-release operation member 301 
may be depressed to release the lock mechanism. 
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6 
As shoWn in FIG. 3 and FIG. 4, the upper portion of the 

front-side unit 100 (left side in the ?gure) is formed in a 
sWelling shape toWard the back-side, and this sWelling por 
tion 10011 has guide rails 300a and 30% mounted to respec 
tive ones of both side surfaces 100b, 1001) so that the loWer 
portions the guide rails extend from the sWelling portion 100a 
doWnWardly (to right direction in the ?gure). The end of the 
loWer portion of the guide rail 30011 has a roughly L-shaped 
bracket 300c ?xed thereto. At the center of the bracket in the 
axial direction, the edge of the bracket 3000 is bent doWnWard 
in the ?gure to form an engagement piece 300d. At the central 
portion of the loWer end of the sWelling portion 10011, a stop 
protrusion piece 303 is provided as a stopper in the extension 
direction. At the center of the one side edge of the sWelling 
portion, a stop recess portion 1000 is formed. One end of a 
coil spring 302 is ?xed to the engagement piece 300d, and the 
other end is ?xed to the bottom surface of the back case 219 
such that the coil spring 302 is disposed in parallel With the 
guide rail 30011. 
The back-side unit 200 is composed of an intermediate 

frame 218 and the back case 219 coupled With the interme 
diate frame 218. Guide grooves 218!) and 21819 for guiding 
respective ones of the guide rails 300a and 30019 are formed in 
the inner sides of the respective sideWalls 218a, 21811 of the 
intermediate frame 218. The loWer portion of the front surface 
of the intermediate frame 218 is provided for the second main 
surface 200A Where the main operation section 201 is 
formed. The back case 219 has a stop spring 304 of roughly 
“<”-like shape ?xed at the position corresponding to the stop 
recess portion 1000 and, When the units 100 and 200 are 
retracted, the free end of the stop spring 304 enters into the 
stop recess portion 1000 to restrain the front-side unit 100 
from moving in the extension direction. A notch portion 219!) 
is formed in the sideWall 21911 of the back case 219 at a 
position corresponding to the mounting position of the stop 
spring 304. The stop-release operation member 301 is 
engaged With this notch portion 219!) so as to be slidable by a 
minute distance in the axial direction. The inWardly protrud 
ing piece 30111 of the stop-release operation member 301 is 
adapted so as to come in contact With the upper slope of the 
stop spring 304, and tension by the stop spring 304 urges the 
stop-release operation member 301 toWard the upper end of 
the portable telephone set. 
The front-side unit 100 and back-side unit 200 are urged in 

the extension direction by the coil spring 302 at all times. 
When both units are slid in the retraction direction against the 
tension of the coil spring 302, the front edge of the free end of 
the stop spring 304 is inserted into the stop recess portion 
1000 to restrain both units from moving toWard the extension 
direction, thereby keeping the retracted state. It is more pref 
erable that an appropriate braking means is provided to act in 
parallel With the coil spring 302, or an appropriate braking 
element is incorporated into the urging means itself so that the 
both units slide sloWly. 
When doWnWardly sliding the stop-release operation 

member 301 in the retracted state, the inWardly protruding 
piece 301a moves While keeping the contact With the upper 
slop of the stop spring 304 to loWer the front edge of the free 
end of the stop spring 304. When the front edge of the free end 
of the stop spring 304 is disengaged from the stop recess 
portion 1000, the tension of the coil spring 302 causes the 
both units to slide in the extension direction. In this manner, 
the portable telephone set is automatically extended from the 
retraction state to the extension state by only sliding the 
stop-release operation member 301. 

In the present embodiment, a magnet 106 (not shoWn) is 
disposed at an appropriate portion in the front- side unit 100 in 
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order to determine Whether the tWo units are in the retracted 
state or in the extended state. On the other hand, a magnetic 
sensor 210 such as a Hole element or the like is disposed in the 
back-side unit 200, for example, at the position facing the 
magnet 106 in the retracted state. Since a predetermined 
output of the magnetic sensor 21 0 is obtained by the magnetic 
?eld of the magnet 106, the retracted state can be detected. 
As described above, When the stop-release operation mem 

ber is simply slid in the retracted state in Which the front-side 
and back-side units overlap one another as shoWn in FIGS. 1A 
and 1B, the front-side unit slides upWardly from the back-side 
unit into the extended state in Which the main operation 
section is exposed and the space betWeen the microphone and 
the receiver becomes appropriate as shoWn in FIGS. 2A-2C, 
alloWing various operation and audio communication. 

Next, an electric circuit of the portable telephone according 
to the present embodiment Will be described. 
As shoWn in FIG. 5, the portable telephone according to the 

present embodiment is structured to include a display section 
(LCD) 101, a secondary operation section (secondary opera 
tion keys) 102, a receiver (speaker) 103, an electronic image 
pickup device (CCD camera) 104, a ?ngerprint input device 
(sensor) 105, a magnet 106 used to detect a relative position of 
the front-side unit and the back-side unit, and a touch panel 
107 incorporated in the display section 101, Which are 
mounted in the front-side unit 100. 

In addition, the portable telephone according to the present 
embodiment is structured to include an antenna 203, an RF 
circuit 204, a modem 205, a baseband processing circuit 206, 
a codec circuit 207, a control unit 208, a microphone 202, 
operation keys 201, a alert means 209, image processor 215, 
authentication processor 216, and magnetic sensor (Hole ele 
ment) 210 corresponding to the magnet 106, Which are 
mounted in the back-side unit 200. 

The control unit 208 includes a extension detector 211 that 
detects the retracted/ extended state of the units 100 and 200 
based on the output of the magnetic sensor 210, a display 
controller 212 that controls the displaying of the display 
section 101, a call arrival and termination controller 213 that 
can carry out a call arrival control operation corresponding to 
the retracted/extended state of the units 100 and 200, an alert 
controller 214 that can control a call arrival noti?cation cor 
responding to the retracted/ extended state of the units 1 00 and 
200, and a signal converter 217 that performs conversion of 
signals from the image processor 215 and the authentication 
processor 216. 

The RF circuit 204 has a receiving circuit, a transmitting 
circuit, and a frequency synthesiZer, Which are not shoWn. 
The operation keys 201 includes a transmission key, conver 
sion keys for alphabet/Kana/Kanji/numeral, a poWer source 
on/off key, a cross key for cursor operation, and an end key. 
These functional sections are mounted Within the back-side 
unit 200 or on the surface thereof. Each circuit block as shoWn 
in FIG. 5 may use a knoWn one and therefore the detailed 
descriptions Will be omitted. 
An optical aperture section of the electronic image pickup 

device 104 disposed on the ?rst sub-surface 100B of the 
front-side unit 100, an optical aperture section of the ?nger 
print input device 105 and the operation section 201 of the 
back-side unit 200 are exposed and operable only When the 
front-side unit 100 and the back-side unit 200 are extended. 
Accordingly, only When the front- side unit 100 and the back 
side unit 200 are extended, the image capturing and ?nger 
print input functions can be available and speech communi 
cation is fur‘ther alloWed because the microphone and the 
receiver are appropriately separated from one another. 
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8 
On the other hand, in the retracted state, the ?rst sub 

surface of the front-side unit 100 and the main operation 
section 201 of the back-side unit 200 faces each other and 
therefore they are covered With each other. Accordingly, the 
optical aperture sections of the image pickup device and the 
?ngerprint input device of the main face side unit are pro 
tected and the main operation section of the back-side unit 
200 is prevented from operating errors. 

In this embodiment, the sub-operation section 102 is pro 
vided on the ?rst main surface 100A of the front- side unit 100, 
alloW various operations including mail operation, image 
operation and call arrival operation While con?rming visually 
the displayed contents on the display section in the retracted 
state. 

An operation of the portable telephone according to the 
embodiment Will be described hereinafter. 

First, in the case Where the portable telephone acts as a 
telephone, an operation of transmitting and receiving a 
speech signal Will be explained. The antenna 203 receives a 
radio signal from a base station, and transmits a radio signal. 
A radio signal received by the antenna 203 is output to a 
receiving circuit of the RF circuit 204. The receiving circuit 
selects a signal of a frequency indicated by a frequency syn 
thesiZer, and determines Whether the selected signal includes 
a signal notifying of an incoming call to its oWn terminal 
(standby reception). 
When the receiving circuit has detected a signal that noti 

?es a call arrival to the oWn terminal, the receiving circuit 
noti?es the call arrival to the control unit 208. The control unit 
208 receives the noti?cation from the receiving circuit that 
there is a call arrival to the oWn terminal, and drives the alert 
means 209 such as a beeper, a vibrator and/ or a light-emitting 
diode to notify the user by sound, vibration and/or light blink 
ing of the occurrence of an incoming call to the oWn terminal. 

A user can set the portable telephone to a mode such that, 
When an incoming call occurs in the retracted state and then 
the extension detector 211 detects that the front-side unit and 
the back-side unit are extended in a normal communication 
position, the call arrival and termination controller 213 auto 
matically sets the operation to an off-hook state to connect the 
telephone line. In this setting, the reception signal transmitted 
from a call originating terminal is output to the modem (mo 
dem) 205 via the RF circuit 204. At the same time, the call 
arrival and termination controller 213 instructs the alert con 
troller 214 to stop the alert operation. 

Then, the modem 205 demodulates the reception signal to 
produce a baseband reception signal and output it to the 
baseband processing circuit 206. The baseband processing 
circuit 206 processes the baseband reception signal and out 
puts it to the codec circuit 207. The codec circuit 207 decodes 
the baseband reception signal to output a sound signal to the 
speaker (telephone receiver) 103, Which outputs sound 
Waves. The codec circuit 207 also encodes a sound signal 
received by the microphone 202 to output a transmission 
signal to the baseband processing circuit 206 and the trans 
mission signal is transmitted to the destination through the 
modem 205 and the RF circuit 204. With this arrangement, 
the user can carry out communications immediately after the 
front-side and back-side units have been extended. 

This portable telephone is capable of transmitting and 
receiving character data or graphics data. The portable tele 
phone monitors Whether the selected signal includes a signal 
indicating transmission of character data to its oWn terminal 
(standby reception). When character data or graphics data has 
been received, the control unit 208 automatically receives the 



US 7,860,540 B2 

transmitted character data Without Waiting for the off-hook 
operation, and displays information in the display section 101 
based on the received data. 

In other Words, a signal carrying character data received 
from the call originating terminal is output to the modem 205 
via the RF circuit 204, and is demodulated by the modem 205. 
The demodulated signal enters the baseband processing cir 
cuit 206, Which extracts character data from the demodulated 
signal, to output it to the control unit 208. The display con 
troller 212 of the control unit 208 forms character information 
or graphic information to be displayed on the display section 
101 based on data received from the baseband processing 
circuit 107. At the same time, the alert controller 214 drives 
the alert means 209 such as a beeper or a vibrator in a prede 
termined fashion different from that at the occurrence of an 
incoming call to notify the user that character data or graphics 
data has been received. 

The control unit 208 includes the a CPU, a ROM storing 
programs, data necessary to process various kinds of process 
ing, and character font data, a RAM used as a Work area, a 
Video RAM to display information on the display section 
101, and the display controller 212 that controls the display 
section 101. 

In this portable telephone, the display section 101 is alWays 
exposed and therefore the user can loot at character data and 
graphic data on the display section 101 in the retracted state. 
Since the secondary operation section 102 is also exposed, 
character data and graphic data can be seen immediately after 
they have been received, Which alloWs simple response opera 
tions in a compact state Where the units 100 and 200 are 
retracted. 

Further, the portable telephone can create message data 
and transmit it to a destination. In other Words, alphabet 
letters and Katakana characters are allocated to dial operation 
keys such as 0 to 9, *, and # that are provided on the operation 
section 201, and these keys include a conversion key for 
alphabet/Kana/Kanji/numeral conversion. It is possible to 
input message data and transmit it to a destination designated 
by the user operating these dial operation keys and the con 
version key. 

Particularly, in this portable telephone, When character 
data or graphics data is transmitted or received, it is possible 
to use the display section 101 as a horizontally oriented dis 
play unit if the user Wishes . At this time, the display controller 
212 displays the display contents on the display section 101 
by converting the contents so as to match the direction of the 
horizontally oriented screen. Further, the processing 
instructed by a predetermined operation key is appropriately 
changed so as to match the direction of the horiZontally ori 
ented screen. 

When the above setting has not been done or When the 
front-side and back-side units have already been extended at 
the call arrival time, the telephone line is connected upon the 
off-hook operation of the user With a communication start key 
to alloW communication. 
When the user retracts the front-side and back-side units to 

the retracted state after termination of the conversation, the 
extension detector 211 detects this position change, and the 
call arrival and termination controller 213 automatically sets 
the operation state to the on-hook state (communication ter 
mination processing). Of course, the same communication 
termination can be made by the user operating a predeter 
mined termination key for off-hook in the normal communi 
cation position. 
As described above, the portable telephone according to 

the present embodiment can provide the folloWing advan 
tages. Since the front-side unit having the display section and 
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10 
the back-side unit having the operation section overlap one 
another in the retracted state, both large-siZe display and the 
doWnsiZing can be achieved. When retracted such that the 
operation section is covered With the front-side unit, the dis 
play section and the secondary operation section is alWays 
exposed and therefore it is possible to carry it in compact 
While looking at a map or the like on the screen, and further 
prompt operations of a map, a game or the like are alloWed 
Without extending the portable telephone. 
When the portable telephone is retracted, it is possible to 

carry the portable telephone With protecting the operation 
section, preventing it from operating errors. Further, the opti 
cal function sections of the CCD camera and the ?ngerprint 
input device can be also protected. 
As described before, a one-touch sliding operation of the 

stop-release operation member alloWs the portable telephone 
to be changed from the retracted state to the extended state. 
Accordingly, the normal use state can be obtained by operat 
ing a single button Without using both hands every time, 
resulting in enhanced convenience in use. 

Furthermore, it is possible to change display contents or 
sWitch the function of an operation key (soft-key) so as to 
meet the detected extended/retracted state of both units. 
When a call arrives in the retracted state, the extended state is 
obtained by only a slide operation of the stop-release opera 
tion member, and at the same time, the off-hook operation is 
automatically performed, resulting in prompt response opera 
tions to the call arrival and increased convenience in use. 
When the portable telephone is retracted after completing 
communication, the call termination is automatically per 
formed. This also alloWs increased convenience in use. 

In the present embodiment, although the stop-release 
operation member is provided to the back-side unit, it may be 
provided to the front-side unit. In this case, by operating the 
stop-release operation member, the back-side unit having the 
operation section slides doWnWard With respect to the front 
side unit having the display section and the main operation 
section is exposed to the outside, alloWing operations by 
operation keys. In addition, the distance betWeen the micro 
phone and the receiver is suitable for speech communication. 

Second Embodiment 

A portable telephone according to a second embodiment of 
the present invention has the substantially same structure as 
the ?rst embodiment as shoWn in FIGS. 1A, 1B, and 2A-2C. 
Since the shape and the retraction/extension operation of the 
portable telephone are the same as those of the ?rst embodi 
ment, their descriptions Will be omitted. 
As shoWn in FIG. 6, the second embodiment is character 

iZed by an input operation controller 290 and a touch panel 
controller 291. The input operation controller 290 enables or 
disables the input operation With the operation section. The 
touch panel controller 291 enables or disables the touch panel 
function of the touch panel 107. A memory (RAM) 292 is 
further provided to store setting data. The other blocks are 
similar to those of the ?rst embodiment and therefore. 
Accordingly, the other blocks similar to those described in 
FIG. 5 are denoted by the same reference numerals and the 
descriptions of the other blocks and the slide mechanism Will 
be omitted. 

In the present embodiment, When a slide operation betWeen 
the front-side unit 100 and the back-side unit 200 is detected 
by a combination of the magnet 106, the magnetic sensor 210 
and the extension detector 211, the input operation controller 
290 sWitches the input operation of the main operation sec 
tion and/ or the secondary operation section betWeen the dis 








